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(57)Abstract 

PROBLEM TO BE SOLVED: To allow reduction of a semiconductor 
chip area by shrinking. 

SOLUTION: In a semiconductor device, emitter layers of a plurality 
of semiconductor elements comprising a collector layer, a base 
layer, and a emitter layer formed on a semiconductor substrate are 
connected together by an emitter common wiring 13, while the 
collector layers are connected together by a collector common 
wiring 9. The collector common wiring 9 is formed at an interlayer 
insulating film 8 of a first layer and covers a main surface of the 
semiconductor substrate. The collector layer is connected to the 
collector common wiring 9 through an opening provided at the 
interlayer insulating film 8 of the first layer. The emitter common 
wiring 13 is formed at the interlayer insulating film 12 of a second 
layer, and covers the interlayer insulating film 8 of the first layer 
and the collector common wiring 9. The emitter layer is connected 
to the emitter common wiring through an opening provided at the 
interlayer insulating film 8 of the first layer, and the interlayer 
insulating film 12, of the second layer. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www19Jpdljpo.gojp/PA1/result/detail/main/wAAAGtaWPmDA 2004/02/06 



^2002-246 587 



<19)B#Bf#ffFJ? (JP) 



«» & m ^ i^f ^ m (a) 



#^2002-246587 
(P2002- 246587 A3 

(43)»H H *fcl4^ 8 £30 B (2002. 8. 30) 



(51) IntO. 1 
HO 1L 29/737 
21/331 
21/28 
21/768 
29/417 



F I 

H0 1L 21/28 
29/72 
21/90 
29/50 



7-73-r(»*) 
G 4M104 
H 5 FO 0 3 
D 6 FO 3 3 
B 



m^tm* if^<D»5 ol 9 M) 





*5«2001-43357(P2001- 43357) 


(71) fflEUA 


000005108 










(22)fcHMQ 


¥18.13*? 2 Jl 20 B (2001. 2. 20) 


































(72)5fi|*# 


UJ« jE* 








*)^Jv^*Jh*aWHTe20»l^ 4* 














(74) ^9 A 


100083552 








fckffl 4KB 











(54) [amax&m ^m^mm^^w&^m 



(57) (flMEW) 

* *m fcSVMCJi =• v * ftilffifll 1 3 £ «t o Tg$g U 
mitarn u * £ r» V * * #3iUi&i 9 1 i o Xte 

1 « 1 ©H raffed 8 C BuiBn * * #«B» 9 # JfcfiS 

aV**«fc:3V**#&IEi&9 miI31 
B S©JiH^J^ 8 S^fufBn V * * ftaBBi^ 9 
2«B©«fH*&ijgBll 2£jt5ffl3i* y*#iIiaS£l 3# 



12 5 9 8 13 7 6 12 




1 - 



2004 02 05 11:37 



^UttSSiB&tf *©«it#>4 2002-2 46587 



v*m&M^tz^Kvt>Pi=&m&fc&-?-c&mLs usb 

HuI3*^*S«i® £11 5 1 B i ©B fHi&g*iJSIK fuSBa 
®tt fcPBP £il LT n v * *B £ ^ i, * * ftiilHJ® 

[Wsfc«2] ^^t6C^#ft&rii^*B^ ^ 

. y*B£2^£:£^ y*&»13ia£J;oT^U MfB 
3 V * *M £5^ £ 3 V * * #5IIE*& fc «fc o TSEi^1-« 

ButB¥i!Wfc»«£B£S-p lBi©SM«fe^m^aul2=i 

RttfcJBP £il UT 3 v * *B i: a V ^ #&M.m&£& 

&±<D>j>iz < h *-gp*¥sa<)t#«js «fc o \z mm*- < 
zm&m i nmm&m 3 ©<5j*x*>-JHfcfa«© 

-XB* x. ~ y *B £ & ottRcD'iMKtaK? cdhuIBx 

v>?* ttamaaw^-^ jbjek u bu§b i b 
MSB i b § ©b mafiBt& vmiiB a i> z * xmmm *w 

&iirrsxflfc£;£^;5£h£^S^3^aSti^B© 



[00 0 1] 
[0 0 0 2] 

imtv&ffii mm • nmsmttts ite«g© 
»^^tt^««©*s»fb«©5jfcc#j6i-s«e* 

tg&U 5 r^^i 7 :** (Heterojunction Bipolar 
Transistor) (feTr\ HBTiso) #£3. HBTT* 

* QLAi&m&mwT'Mmm&n < . ^-xi 
jk§5S< uT*)ia^^msKflJ^#3bSift^tT•s^.©•t?^ ^—x 
Ktt*/h*<-eft*fc«>^ lS«^Kf|J^#©|gi&t6*©ii5v^ 

[0003] z<D£5te&m{mmm*mfz<Dmm7> 

©^m^S^b&3&!)^t-S*^i:bT^ n^f^7h7>i? 

^ 9 -e tt^g!-&ia©®«^ii^$ «ct ^-uaKjcfT 

[00 04] Hi K^-r©tt, -f >7tf«ig©^ 

4itt««©fi»ft«zi%-rs¥ffiiaTJ*Dx 02C7jvr© 
tt0 1 if© a - aUSfct&ofelSEBfaia-tffeS. ^©^ 

tsa«u*:«ijEiK4:jfeoT^*. 

[00 0 5] **SE©^©*«^e©^ffi7 -f > 

40 ±C^K^^^;i/JBJ5g$nfcn-arJU^^B2i:, 
3 1/^ 2 ±tM^ tit p +1^-^! 3 ^~ 

^B2, ^13Mx5-^I4lt 

45 4:bT#7-f >jtf*C4Mg-*-*. 

[0 0 0 6] 31/^I2tty>F-7GaAs 
®^f77l2a^ n+SGaAsOt7 , 3U^i'12 
b, c^jlS^«BUfcfil 
J£tte^>-Ci$t). iv^I4(ln-lInGaPI4 

50 a> n-SGaAsOi; vftUX. hSJ?tB4 b, n 



- 2 - 



2004 02 05 11:37 



tf^OSBttfj* 2002-246587 



+SInGaAs$n+IGaAsl:SlbW-i')' 

[0007] =t\sp*?m2 s s<—zm3jSiXf3LKy*m 
mm 7 *«sett* nr * t> > i v*m& 

mp k «t oxaj^csm ufei * y o m less i 

It, ai^^^^agaiftl 3 (0 2<t>TfcJ:C©g|3#Co 

[0008] mux, zo^mfomwcommxmiz^ 
x, m37b^m8*m^xz.mmc®.wi-Zo * 

«GaAsi|M|ftSftlO±CMOCVD (MetalO 
rganic Chemical Vapor Deposition) J; 3 

1/^^12, -<-*/13, ai* y*J|4£&*:iit?**- 
^*;Wi*JEa»SHi\ WS i«®&MK*JfeMS-ti\ H 

-<*-£,„ 31* ^^H4cD^5/^>^iDX{i^ttCD^-y5 L 
[0 0 10] /'^--vybfelx^^ b^XPcD 

2±fc3^^^«fii5 2:jBj5S,-rso ^©ttJBftiaec^ 
-r„ ^ui7^m2^vw^iz^^^>^\^xw. 

WL(D7 4 >**«jJlflCjfc««'f*. £©#<?g£l2I7 

-r. 

[0 0 12] &(C N T^XvCVD&CfcSmfcfSMb 
J£&*»S>fcSJSIB«M£M 8 £Jt5»£-e\ 

^{ci>)^j5Ebfcu^^ b T7?*m^xnu7#mim 
5 % «& 6 svx $ .j; * mm, 7 co&mmm* mm 

S*SMP*»«U :£B£0U«AuMo 



{Ct^T, 31/^^«M9, ^-X#3M2*§11 OS 

• ^^mtjaibiaai isjesbm-*. ^©««*ia 

8 Ctj^o 

[0 0 13] £©&, X^X^CVDi£K«k!)0!l3.fc£i? 
05 fb&SR:&>&&3JIIHiJeiSMl 2£l««£-y-, 

U :£HCm«AuMoa>££3:&JSM£ifi»;*-ti\ 
*hU V7"7 7^f £«fc&b^;* h-^^fc^ffcU c© 

*#iIIB»l 3£J&j&bT, H2{c^-rttffiS£:££o 
[0 0 14] 

M5W#»ifeLJ:-5fc-rs««] =H/**#3ME«9, 
^-^WilEi^l OMx? 9 *3Xt)ffibIBlS§ll 1©;1 
15 -$r—-yyx-lt. ^^inx-rsfcto'f^->5'; v^© 

xT-i±^SM©ioxStttfS^.*v>J:^c-rsfctf>, an 

x-r ->ns©MiH&-^Jw±iaB- 

[0015] zcotztb, mmo&Mmx&z>-3U7*Pi 
msm 9 , 1 o svx =• v 5 m bBB 

a 1 1 ttsmmtxmm-rz z t&xz-r&i&x- t> 4 ^ 

25 m^©raiS£Mtt3&>ga s fc»K 2/iU>^YbKJ:S 

^ v^«l* i e»31^^^/l*T*©®^As®m2AmW± 
30 i:*?3x &mm&&^£&XBtfL+Z£mm$$t£ffii- 

[0016] *&m<DWim±, cn6©B»si*iip* 

*^^^r®»©^/J%$:ii»S^i:*spItg^ft^ 
35 ^^©BtifBJfeejW;*©^© 

[0 0 1 7 J 

a 1 il S ©ii W$feSMC bus 3 3 U ^ ^ 
n, Bui31Bi©JlM$fi^M{ci9;(tfeMPS:3lbTrJV' 

Bul31iiS© 

50 nwmm^m^^v^^mmim^tu mam 



- 3 - 



2004 02 05 11:37 



&m 2002-246587 



tmifc-fz^-z&mg&MiP s mm 1 js s<D®mmmm 

[0018] ll«©^?{*^BSc:fc^Ts iiuBB*ag{*» 
«t±Hfc£-5 iP§©Jlfg^Mfciiui33l^*ttiISE 

t t)-®*¥-mm\cmw% o kmsb^ $. * * immik 

#IEB£*m^. 

[0 0 19] miMbfc^^BoSijg*St*5VAT, 

vzz &mm&J5iV'<-x&mmm*Mm. u bubb i m 
B(D®mm®m£m\ftzmn*m\sX, ^utr*®£^ 

3<Dmmmmm£mvrzmnzm{,rx.i v*®£^z 

[0 0 2 0] ±S£bfc#$ef£KJ;ftfc}U ^y*§|£ffi 

biffifafciaw-Tv^^©-?-, ^v^^ftaiH^is^- 

*#3M3«g&^-*«®£iE«£#T&B-rs d £ # T- 
i©fc» v #{47 -f >#©£*®«#S8'J>?-5«, 

>#©£*®«£M^£i*£>,££#nJtii:&£. S(c> 
BUl3 t SW®*Oiffi'i>C«toT^^5'7'©->iU >P 

[0 0 2 1] WT, *«W©HM©^SriftB^-ri.. & 
*>\ f^©^!?S£i&^3;fc»©:£^£:fc^T, |S]-SS 
tg£*1-Sfc©tt|H]-ft-ff£ttW\ ^©J&SSgb©!^ 

[0 0 2 2] 

■tW-mmr-ib*), mi OtZTn&O&m 9 fp<D a. - &Mfc 
Xi^tcfflSimmX'&Zo *HSf6©^©*^^Btt^ 

9 c^-r? w yjmo^mfcm?- bfc 
[0023] *mm<DWM<»*mmiW<D&&®.y * > 

X/f 3±tCftJfig$*ifcn-3i^* y*JI 4 



[0024] ftfe, 3l/^^I2tty>f'-7GaAs 
(Z)/^77l2a, n+IGaA V^^S 2 

05 b, n-SGaAs©:3U**/f 2c£Mifc»Jf b&« 
fiRi:fcoT:fc!K ~ <y ^>jg 4{£n— ®InGaPJH4 
a. n-SGaAsOx* y^;t77 hffiiruS4b^ n 
+3JInGaP£n+§yGaAs£igJf bfc*-^ s>£ 
S 4 c bfc«fiKi:&o 5. 

10 [0 0 2 5] &43 N ^t^+S^WlCjlJgSifcbT 
lis ICI nGaP^Cxi/f >^ b>-/;tf^ My 
77l2aW3l/^^I2bi:0^ si&Wi-tJ-yrj 

v ? 2 b £ n u * * m 2 c t ©bscbeb-t zmm£ 

15 Tfciu *#ft^{*Sc^tf**^*;i/JS^©*#fl«£ff£ 

*mfom*^mm*ft\.x*mvmitwtf8.\stz*> 

© (SOIIfi) !£©«*©Jfc!S£^A,T-*><fcV\ 0 
[0 0 2 6] 3l/**JB2 N ^-7l3Mx?>y^l 
20 4tC{i^3P^^m®5, ZW,m6RV^S. V* 

mm 7 *H$^cFttT43 1) > i ±a#tf*#{* 

6, ^y*«fig7«:, ^bS^©SM^IS8tcj; 
otlfcht**), »raa&fi!88£tS!ttfcMq5b, 6 
25 bKioT^frttK&tHbfcrJl/^WSS, ^-XM 

9s ^-^ttaaai^i otfg^stu 3u^^ttiiiB^ 

9. ^-^SHSSS 1 0 fcfc, SHb£lfSi^©JglWS&fiig| 1 
2 £ <fcoTgfc>ftTV\£ 0 
30 [0 0 27] #f*S8f6©JfcSg-t'tt, 3 1^ * #jIIBiiS 9 , 

s<-x#mm%i o£mmtt£2>^5. v*m*)m\ssm 
*mv?iz, mmrnrnm s&vmmmmm 1 2 tciajT-fe 
pgpcj;-Dt:gi5^tsffibfcj-^.y^««ifc:, 3^ 

^WiiEiS9> ^-^ftilBa^l 0i:tt«©M>feS^5 

35 **#agasai3 (Ei9 4>t-tta5^{c^]t)^VATa^ 

bTfeS) Sr^bTVASo 
[0 0 2 8] #*S£©l>®©¥##3gBT-fc^ 
5|g^±lbiE^IS^tT^^^CV^©T^ nl^^^ftaEi^9 

sv^-^ttaiHiS 1 0 z^-zmi&eizftmtntzz 
40 ^fgs. d©fc», #{4:7 >r v^cd&^ffl^M^ 
•TS. x^ >v^3l§UibE^I9Ufrt3i^ 
««l±{c:^^ ^^*fflilEa&SHBbTV>sfc«)> 
ffi7>f>*fflfifiii«Wbtfi!), S9K:^-r#{4 
7>f>^fcrai t^1-^©#{si7 >#©m&^#© 

45 &mmmx'm%<Dmife*ftwzi£?>z : £ifi-oim£tA^ 
to we, *mn&(DBmx-&, mo.?* v^feocts 

KMEM 9 t ©Si^P 5 b ±£ol ^ «v ^ftiigBSH 1 3 ifi 
^^l«I5EBi:5&:•^TV^So 
50 [0 0 2 9] ffi^X, ^©^{*;SB©S!!^a^C^V^ 



- 4 - 



2004 02 05 11:37 



*m&&SVkV «§1 2002-246587 



f, *8^14GaAs*a£#:»<*l©±{c:MOCVD& 

i:^5^t:^^i'^;i/ji^s$-B- > vis im<D&mm 
i ltavr. 

[0 0 3 0] /^-->ifvtz^^ vzmmi* 

t5. x.' ^/^©xs^V^&DItt^frtt©:^? 4 - 

[0 0 3 1] ->#LfcViSXY^Xi?<D 

«2i6&^*-^>y-rs. £©«J&£H1 3£^vr„ 
[0 0 3 2] ^-*J13£^ WRiCxy^>^ 

[0 0 3 3] *C 3 Is **jg 2 

[0 0 3 4] 77X-7CVDaCi5«iKSft 

-f cktJT&Kb&i'S'* v?x>?-&m^x-3v>7t>mM 

U £B£m<£AuMo*>£fc3:£Jgj&£if*;*-e\ 

hv*^£/Bv>fc-< y >#m<D/i9—=.> 

[0 0 3 5] d©&, 77XTCVDSCJ;!3miii 
IbJiSSfr&fcSJiBaj&illlJIl 2 ftlftHS-fr, 

77-fCi !) M Lfc 1/ h -77, 7 SiV^Mx 5 
«n&KAuMo*&&S&MK&jfgHS-e\ 

T\ x5s»^anil3tjB«l/t, HlOC^t* 

[0 0 3 6] (£K<DJ£JB 2)017 C^tCtt, *4B 

Et*$5. «»iiD^90iMKmtltt % W-HBT 
T-fctK a«*««-?»ff***fc», H 1 7 CSV*"? 



[0 03 7] *^8E©^SS©^<*Sa©S#(5i7 -f > 

fssiiiGa a s &m^fc*mvmfr 1 

£ bT&7 -f >:tf4BK:4Mf-f «• 
[0 03 8] ni/**Jf2fcfcy >h-7GaAs 

10 OMs'77l2a v n+SGaAs©^73l/7^I2 
b, n-fGaAs©3U7^12 c £JIifcKJl bfc#t 
figfcfc^T&tK i?^7l4lin-SInGaP14 
a, n-SGaAsd? y^M^i* hffitnJ14 b, n 
nGaPfcn+MGaAsCiKJgbfc:;*--^ 
15 B4 c£JlB&«;ibfc$j$fcfc-DTV>S. #$6HB 

*^*;i/Jl^©*ig#Ji£^b &&©£!*£. ^*&f* 

bT*«#ji*jgabfc*© (so iihs) ^©«*© 

[0 0 3 9] 3V7*12, XJIS&lKc^y^JI 

25 e , x. * 9 tmmi hu mibrnmrncommmmm 8 c «t 
a5^wtcsmbfeni/^^»@5, ^-^««i6©^ 

30 3iB2i® i o a, m<tmm^<Dmmtmm nct^ta 

[ 0 0 4 0 ] *S«K©J&»t;HU nU**#iiiEi&9, 

*»ttrc, JsraiS!fiJiii^8svjiraiSsSi^i 2fc»i*fe 

35 (BatiotSdWCgWtfcx' **ttiC, 3 1/7 

^ttaiE^9, ^-xttsgaig 1 o tizmz>mtez>x? 
y^araii 3 (H9ifT?tt»»wii:iaj«)^TS^ 

bTfcS) £g^bTV>£>. 
[0 0 4 1] *^SS©^©*#ft^BT-tt, x? 
40 B«£*fbT-<-;**1f«St©®»it£/jN£<f *&» 
^-*Jf 3£Vx^*Jf 4©^H^#RffJ£S 
*i:bTV^. ^-^^1t^©®ie{±, 31/^--^ 

— ^®ae^ia«s:»j6-i-4fc«>, ^©a»{3jtc?ijbT^ 

ifiXZZ. 

[0 0 4 2] Mm¥mB#i*BB*&*bi-Zt><DX-$> 

so ^£&rafcT-ttfc<TfcituMbfc§i$£^-rs;i 



- 5 - 



2004 02 05 11:37 



1$|§2002-246587 



^-^»aS5»|l OtfJfcfiK^ftafctf), :ab**ftiI8E 
«|9^v>(i^-^ttSgH«Sl Oi:^ y*#«e&l 3 
k*HJii:Ufc»£fctt* ^-*JI3;5W=.* y*J14 
©®«#*£<&!K 3b**-^-;*©&i§nB*©j« 
'J>#Stb<&3. *SHB«We«tt3U 
**#fiejgl9s£v>«:^-*#jlgai§l Ofcxv?^^ 
aiffl^l 3k£S'JJf k^5::kfc<fcoTl$?&-rs&©-C- 

[0043] w±» *3gw&> mmmmvBmt&'ig 

JWttSjCBMIibfctf* Hui3S£fllfi©J&S8fc:lK5£ 
[0044] 

[few©**] *wc*v>riB^*n*»w©5-feft* 

(1) *JHBCJ:ntfs *5 v*5ISajbE*ft*:<b 

(2) *56WC<t'*X«x ±13** (1) Cfc»>, 31/^ 

a C h 4»Tf t a t a ***** 5 . 

(3) *gBHK:J:*it& ±S3** (1) fcJ:»K x^y 
* iffiiCx * » * ftilgaa^ EBf S £ k * S T* § 3 

(4) #»BC.k*U& ±12** (2) (3) t«tt), 

(5) *»»CJ:fitfc ±13** (4) t«t»). *a£te 

[Hia<Dift*&Ki&] 

[01] ^©^#^e©sa5&^i-a5^-¥®HT*fe 

[0 2] Hl^Oa-aMaifb - blllfcJ&ofclWrIB 
[03] 

• 4 

m 3 , 



^^^^^^^^^^^^^^^ 



[03] f&k®#4ift«B«m«xB«c9tiKim 

0T-fe5 o 

[04] fi»OiMma®]m*xS«K:^'riRM1B 
05 0"t-fc5. 

[05] se*©*«#^e©sa5*xssK:^i-«EWfia 
0t*fea. 

[06] «fe*©^^*as©®su*xs«t^-r«E«fia 

0T-feS. 

10 [07] ^©^^B©SSI5&xa«tc^-r«tB3TS 
0T-J&S. 

[08] t£*©^««^g©ssBsxg«c^-naEBfia 
[09] *m*<D-mm<wmre « s *#^e©sa5 

15 £7jVrgB#¥H0-t-i&£o 

[010] 09*©a-aiiSK*&ofc$Sfl8T®0T-&S. 

[011] *%H^©-HM©^®T-ife2.^^B©5 
SB SiSS C jjV* «S£WfH0T- fe* o 

[012] *«i!§©-||SE©^J!BTfea*aW*^lia©S 
20 aJSxSttCwtlRWIiiHT**. 

[013] *ftw<D-mM®Bmx'&z>*mfc<£w.<Dm 

[014] *%iB©-llffli©?KS8T?fea*#«^IS©® 

c ^-rtKBf®0t- <& s o 
25 [0151 *-&W(D-mm(DMmx-3b z^mtt-mwom 

[0i6] *&w(n-mM(DMmx&2>¥mb.mwcDm 

[017] *ftW(Dm<Dm&<DBmx-thz*mmLm® 
30 sa5^^-ra5#¥ffl0T-feSc 

[??^©Si^] 

1 —iMKMMts 3-^-*Jf, 4- 

x;?^!, 6— ^— 7 — 

x5»*ll, 8, 1 2— JURMfflHR* 

35 smbhu i o—^— ^Aaueau 11— *s » *®i&tti 

LBB^v 1 3 - oiS; y jrftaBM. 



[04] 



m 4 




- 6 - 



2004 02 05 11:37 




- 7 - 



2004 02 05 11:37 



' 4M*{*£"H;&lf #132 0 0 2-2 46 587 

1 . 



[010] [Ell] 



010 gin 




- 8 - 



2004 02 05 11:37 




mmw% itm mm 30 

3K£gM^m±*#fflr£Ti20Sl^ m 

s^ttBiaaf^0f*^^-7'rt 35 
*^tP/j^m±2k*ffliETS2osi^ m 



40 



F 4M104 AA05 AA09 BB09 BB16 BB28 

CC01 DD06 DD16 DD43 DD65 

DD68 EE08 EE14 FF03 GG06 
6618 HH00 

5F003 BA92 BE05 BF06 BH01 BH94 
BH02 

5F033 6602 HH13 HH20 HH28 JJ01 

JJ13 JJ20 JJ28 KK01 KK28 

NN38 PPU QQ08 QQ09 QQ11 
QQ14 QQ37 QQ41 BB04 SS15 

TT02 UU04 WOO XX00 XX31 
XX34 



- 9 - 



2004 02 05 11:37 



